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The form and function of an olfactory sensory map in the ﬂy brain
Leslie B. Vosshall
Laboratory of Neurogenetics and Behavior, Rockefeller University, New
York, NY, USA
Chemosensory cues play an important role in regulating social,
courtship, and mating rituals in many different animals, communicat-
ing information about an individual's species, gender, reproductive
status, genetic relatedness, and place in the social dominance
hierarchy. This information is transmitted by pheromones, molecules
produced by members of one species to inﬂuence the behavior of
conspeciﬁcs. These compounds are detected by specialized gustatory
or olfactory neurons. Pheromones were ﬁrst described in insects but
also inﬂuence behaviors in vertebrates. The fruit ﬂy, Drosophila
melanogaster, is an excellent model system to study chemosensory
control of stereotyped behaviors because this animal has a simple
olfactory system, exhibits stereotyped courtship behaviors, and can be
genetically manipulated. Flies are generally attracted to food odors
and repelled by carbon dioxide, which is a component of Drosophila
stress odorant (dSO) released by stressed ﬂies. Pheromonal cues are
thought to elicit a number of stereotyped behaviors underlying
courtship, aggression, aggregation, and other social behaviors. My
group has been characterizing the odorant and gustatory receptors
and circuits activated by pheromones, carbon dioxide, and food odors
in order to achieve a comprehensive understanding of how this small
insect interacts with its chemical environment. Recent work from my
laboratory in elucidating the connectivity of the ﬂy olfactory system,
how it is activated by different odors, and how these odors mediate
stereotyped behaviors will be presented.
doi:10.1016/j.ydbio.2008.05.014
Program/Abstract # 10
Speciﬁcation, migration, and differentiation of the left-sided
parapineal organ
Joshua T. Gamse, Corey D. Snelson, Joshua A. Clanton
Department of Biological Sciences, Vanderbilt University, Nashville, TN, USA
We seek to understand how left–right (L-R) differences arise
during the development of the vertebrate brain. Signiﬁcant advances
have been made in zebraﬁsh from studies of the epithalamus, which
includes the left and right habenular nuclei, the pineal organ and the
left-sided parapineal organ. A signal from the parapineal organ
induces the left habenula to develop different anatomical and gene
expression characteristics relative to the right habenula. Parapineal
cells originate in the middle of the brain but subsequently migrate
leftward to lie adjacent to the left habenula. Time-lapse analysis
reveals that parapineal cells move as a string of cells in close contact
with one another. We have identiﬁed two genes, tbx2b and fgf8, as
being required for parapineal development. The transcription factor
tbx2b speciﬁes the correct number of parapineal cells and allows
them to coalesce and migrate leftward. Failure to migrate is not a
secondary consequence of decreased cell number; after reducing the
parapineal cell number by laser ablation in wild-type embryos, the
remaining cells can still move to the left side of the brain. Subsequent
to parapineal cell migration, fgf8 is required for maintenance and/or
differentiation of the parapineal cells. In contrast to other systems in
which fgf8 and tbx2 regulate one another's activity, these two genes
appear to act in separate pathways during parapineal development.
Using genetic and embryological tools, three discrete steps (speciﬁca-
tion, migration, and differentiation) have been identiﬁed during the
formation of an asymmetric brain structure.
doi:10.1016/j.ydbio.2008.05.015
Program/Abstract # 11
Hypothyroidism-induced deafness: Defects in neuronal
development and sensory cell function
M. Mustapha a,c, Q. Fang a, R.K. Duncan a, Y. Raphael b, D.F. Dolan b,
A.Giordimaina b, T.-W.Gong,M. Lomax b,K.R. Johnson b, SallyA.Camper b
a DepartmentofHumanGenetics, UniversityofMichigan, AnnArbor,MI, USA
b Department of Otorhinolaryngology, University of Michigan, Ann Arbor,
MI, USA
c Jackson Laboratory, Bar Harbor, ME, USA
The absence of thyroid hormone during late gestation and early
infancy can cause irreparable deafness and mental disability in both
humans and rodents. To identify the underlying molecular mechan-
isms of hypothyroidism-induced hearing impairment, we exploited a
mouse model of secondary hypothyroidism, (Pou1f1dw), which has
profound, congenital deafness due to failure of the pituitary gland to
produce thyroid stimulating hormone. Thyroid hormone deﬁciency
produces pleiotropic effects on cochlear development in these mice
including some temporary features of developmental delay and
numerous permanent defects that likely contribute to the profound
deafness. These include impaired neuronal development and synapse
formation, auditory sensory cell dysfunction and cell death, potassium
channel gene expression abnormalities, and signs of cellular stress and
premature aging. Cochlear innervation and synapse formation
typically occurs in two phases during neonatal life, before and after
the onset of hearing. Both short and long range guidance cues are
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involved, including members of the FGF, ephs, semaphorin, netrin and
slit families. Hypothyroid mice appear to have fewer afferent and
efferent ﬁbers extending to inner and outer sensory hair cells and
fewer synapses with these cells. Moreover, thyroid hormone regulates
cochlear expression of genes encoding putative axon guidance cues.
The severity of hearing loss is dependent upon the genetic background
strain and can be completely rescued by a locus on chromosome 2.
Discovery of the identity of such a protective factor could lead to
developing treatments that would enhance axonal outgrowth neces-
sary for regenerative therapy in common age-related or environmen-
tally-induced hearing loss, and for the rare cases of congenital
hypothyroidism-induced deafness that are not responsive to thyroid
hormone supplementation. (March of Dimes)
doi:10.1016/j.ydbio.2008.05.016
Program/Abstract # 12
The role of Hox genes in the speciﬁcation of neural crest
Stephanie R. Kadison a, Toshi Iwashita b, Sean J. Morrison b,
Catherine E. Krull a
a Biological and Material Sciences, University of Michigan, Ann Arbor, MI,
USA
b
Stem Cell Biology, HHMI/LSI, University of Michigan, Ann Arbor, MI, USA
The neural crest (NC) is a cell population derived from the dorsal
neural tube that gives rise to distinct cell types during embryonic
development. Depending upon their anterior–posterior (A/P) level, NC
generate cells as disparate as neurons and cartilage. The currentmodel
for NC speciﬁcation suggests that NC fate (with the exception of
melanocytes) is determined by environmental cues they encounter
during migration, rather than by intrinsic cues prior to leaving the
neural tube. To test this model, we performed microarray analyses on
post-migratory NC from two distinct cell/tissue types: enteric neurons
and sciatic nerve. Notably, we found that Hox genes are differentially
expressed between these populations. While it is known that Hox
genes play a role in the generation of cephalic NC-derived-structures,
little is known about their function in NC derived from other regions of
the neural tube. To test whether Hox genes represent an intrinsic cue
sufﬁcient to drive NC fate, we misexpressed posteriorly-expressed
Hoxb7 in anterior, occipital NC using in ovo electroporation. At levels
inconsistent with dorsal root ganglia (DRG) growth, we observed the
formation of ectopic DRG, determined by Islet1/2 and Brn3a
immunoreactivity, suggesting that Hoxb7 confers a truncal identity
to occipital NC. Similar results are observed when other paralogous
Hox genes are misexpressed. Collectively, these results provide
support for an intrinsic model of NC fate speciﬁcation. Additional
experiments are currently underway which will verify whether Hox
genes are required to specify diverse populations of NC.
doi:10.1016/j.ydbio.2008.05.017
Program/Abstract # 13
Extrinsic mechanisms regulate synapse formation
Kang Shen, Vivian Y. Poon, Matthew P. Klassen
Department of Biology, Neuroscience Program, Stanford University,
Stanford, CA 94305, USA
Polarity is an essential feature of many cell types, including
neurons, the primary building blocks of the brain. These highly
polarized cells integrate information from local inputs through their
dendrites and propagate nerve impulses to distant targets through a
single axon. The formation of this polarized structure can be
subdivided into at least two stages: the initial establishment of
axons and dendrites, followed by the polarized localization of axonal
and dendritic cargo. While intrinsic factors have been shown to
regulate the polarized localization of axonal proteins, extracellular
cues that coordinate neuronal polarity in vivo have not been explored.
Here, we show that axon guidance cue UNC-6/netrin and its receptor
UNC-5 exclude presynaptic components from the dendrite of the C.
elegansmotor neuronDA9which normally reside in a regionwith high
UNC-6 concentration. In unc-6 and unc-5 mutants, synaptic vesicles
and active zone proteins are mislocalized to the DA9 dendrite. In
addition, ectopically expressed UNC-6/netrin, acting through UNC-5,
is sufﬁcient to exclude endogenous synapses from nearby DA9 axon.
Interestingly, the antisynaptogenic activity of UNC-6/netrin is inter-
changeable with that of LIN-44/Wnt despite the different receptors
utilized, suggesting that extracellular cues such as Netrin and Wnts
not only guide axon navigation but also regulate the polarized
accumulation of presynaptic components through local exclusion.
doi:10.1016/j.ydbio.2008.05.018
Program/Abstract # 14
Neuromancer-1 and neuromancer-2 regulate cell fate speciﬁcation
in the embryonic CNS of Drosophila melanogaster
Sandra M. Leal a, Li Qian c, Rolf Bodmer d, James B. Skeath b
a Department of Biological Sciences, University of Southern MS,
Hattiesburg, MS, USA
b Department of Genetics, Washington University Medical School,
St. Louis, MO, USA
c The Gladstone Institute, San Francisco, CA, USA
d The Burnham Institute, La Jolla, CA, USA
T-box genes encode a family of transcription factors that regulate a
broad range of developmental processes in vertebrates and inverte-
brates. In addition to their roles in regulating heart and epidermal
development in Drosophila, we provide evidence that the T-box genes
neuromancer-1 (nmr-1) and neuromancer-2 (nmr-2) play key roles in
embryonic CNS development. We ﬁnd that nmr-1 and nmr-2 function
in a partially redundant manner to regulate neuronal cell fate by
inhibiting even-skipped (eve) expression in speciﬁc post-mitotic
neurons in the CNS. Consistent with these observations, we ﬁnd that
Nmr-1 and Nmr-2 transcription factor proteins also exhibit over-
lapping yet distinct expression proﬁles within the CNS. Nmr-2 is
expressed early in segment polarity stripes (Stage 9), deﬁned subsets
of neuroblasts, ganglion mother cells, and discrete sets of post-mitotic
neurons. In contrast, Nmr-1 expression is expressed much later
(Stages 11/12) and restricted to speciﬁc subsets of Nmr-2-expressing
post-mitotic neurons. Expression studies identify all Nmr-1- and Nmr-
2-positive neurons as interneurons and lineage studies map speciﬁc
sets of these neurons to neuroblast lineages 2-2, 6-1 and 6-2. Finally,
genetic analyses reveal that nmr-2 collaborates with nkx6 to regulate
eve expression in speciﬁc neurons. Thus, nmr-1 and nmr-2 appear to
be members of the eve transcriptional regulatory hierarchy that
speciﬁes neuronal subtype identities in the developing CNS.
doi:10.1016/j.ydbio.2008.05.019
Program/Abstract # 15
The zebraﬁsh unplugged/MuSK receptor controls pre- and
postsynaptic development
Michael Granato
Department of Cell and Developmental Biology, UPENN, Philadelphia, USA
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